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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows ^e word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to what can be used for the dc-battery of an automobile in 
detail about the lithium secondary battery with which the graphite system carbon material is used for the 
negative-electrode active material. 
[0002] 

[Description of the Prior Art] Since the lithium secondary battery with which the graphite system carbon 
material is used for the negative-electrode active material has high output voltage and a big discharge 
capacity, it is put in practical use in the field of electronic equipment, such as a portable personal 
computer, and a cellular phone, a video camera, and has come to spread widely. It is required for the 
electrolytic solution of such a lithium secondary battery that the chemical stability and electrochemical 
stability over that a dielectric constant is high and an electrode are high, that viscosity is low so that 
migration of a lithium ion may not be barred, that safety should be high in a list, etc., and, generally the 
organic electrolytic solution which comes to dissolve lithium salt in an organic solvent is used for it. 
[0003] About a dielectric constant being high, it is preferentially taken into consideration from being 
concerned with the fundamentality ability of a cell, and what uses high dielectric constant solvents, such 
as ethylene carbonate (EC), as a principal component is conventionally used for the organic solvent of 
the organic electrolytic solution widely. Especially, in order to make viscosity of a solvent low, many 
things in which hypoviscosity solvents, such as diethyl carbonate (DEC), were included as the 2nd 
component are used for such the organic electrolytic solution. Such the organic electrolytic solution can 
be used for all of a cell that used the graphite system carbon material or the non-graphite system carbon 
material for the negative-electrode active material. In the cell which used the reactant high graphite 
system carbon material for the negative-electrode active material especially, it is known that it is very 
effective in obtaining the cell engine performance EC was excellent and excelled [ engine performance ] 
in chemical stability and electrochemical stability to the electrode. 

[0004] It is desirable to use a graphite system carbon material for the negative electrode of the lithium 
secondary battery which can be carried in an automobile from the goodness of electrical-potential- 
difference surface smoothness or the high current engine performance. It is necessary to offer the cheap 
electrolytic solution stably to such a graphite system carbon material. Furthermore, when it is going to 
use a lithium secondary battery for an automobile, the cell excellent in incombustibility or fire 
retardancy is called for from a viewpoint of safety. However, in the lithium secondary battery with 
which the organic electrolytic solution which uses EC as a principal component was used, fear of 
ignition is in the organic electrolytic solution. Especially, since the flash point of hypoviscosity solvents, 
such as DEC, is near the room temperature, there is fear of ignition with the organic electrolytic 
solution. 

[0005] It considers as the approach of carrying out flameproofing of such the organic electrolytic 
solution, and the approach using inorganic solvents, such as the approach (JP, 10-50343, A and IP, 10- 
12272, A) of introducing a fluorine atom into the organic electrolytic solution and a phosphazene 
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compound (JP,6-13108,A and reference Journal of Electrochemical society, 143 volumes, 209 pages, 
1996) which has -PN-association, is proposed. However, it is necessary to perform complicated 
composition for introducing a fluorine atom into an organic solvent, and there is a problem that cost 
becomes high in it, by the former approach. Moreover, by the latter approach, when a phosphazene 
compound was used, there was description of the purport which can apply a graphite system carbon 
material to JP,6-13108,A also in the cell used as a negative-electrode active material, but as a result of 
this invention persons' retesting according to description of the operation gestalt, while the graphite 
system carbon material and the phosphazene compound reacted at the time of charge and discharge and 
repeated charge and discharge, it turned out that charge-and-discharge effectiveness falls. 
[0006] As mentioned above, there was nothing having the outstanding charge-and-discharge cycle 
property, fire retardancy, and all the cheap things in the conventional lithium secondary battery. 
[0007] 

[Problem(s) to be Solved by the Invention] This invention is made in view of the above-mentioned 
actual condition, and it excels in a cell property especially a charge-and-discharge cycle property, and 
fire retardancy, and let it be a technical problem to offer the lithium secondary battery which can be 
manufactured cheaply. 
[0008] 

[Means for Solving the Problem] this invention persons examined the solvent component which uses a 
graphite system carbon material for the electrolytic solution in the lithium secondary battery used for the 
negative-electrode active material so that they may solve the above-mentioned technical problem, and 
they studied the optimal presentation wholeheartedly about the organic electrolytic solution containing 
especially EC and a phosphazene compound. Consequently, the following thing was understood. In 
addition, the content of EC and a phosphazene compound is a value when making the whole quantity of 
the organic electrolytic solution into 100 volume %. 

[0009] Cell property that the dielectric constant of the electrolytic solution is low and it is sufficient is 
not not only acquired as the content of EC is under 15 volume %, but a decomposition reaction becomes 
easy to occur between the negative-electrode active material of a graphite system carbon material, and 
the organic electrolytic solution. Therefore, while repeating charge and discharge, charge-and-discharge 
effectiveness will fall. Moreover, if the content of EC exceeds 50 volume %, EC will deposit at 
temperature lower than near -10 degree C, or the electrolytic solution itself will be frozen. Therefore, the 
charge-and-discharge effectiveness in a low-temperature region will fall. 

[0010] The organic electrolytic solution which has sufficient fire retardancy on the other hand as the 
content of a phosphazene compound is under 0.5 volume % is not obtained. Moreover, if the content of 
a phosphazene compound exceeds 2.5 volume %, the decomposition reaction on the front face of a 
negative electrode will increase at the time of charge and discharge. Therefore, while repeating charge 
and discharge, charge-and-discharge effectiveness will fall greatly. In this way, this invention persons 
found out at last that the above-mentioned technical problem was solvable by using the organic 
electrolytic solution which contains EC within the limits of 15 - 50 volume %, and contains a 
phosphazene compound within the limits of 0.5 - 2.5 volume %. This invention is made based on such 
knowledge. 

[001 1] The lithium secondary battery of this invention a lithium ion Namely, occlusion and the positive 
electrode which can be emitted, In the lithium secondary battery which consists of a negative electrode 
with which the graphite system carbon material is used as a negative-electrode active material, and the 
organic electrolytic solution which comes to dissolve lithium salt in an organic solvent said organic 
electrolytic solution If the whole quantity is made into 100 volume %, it will be characterized by 
including ethylene carbonate within the limits of 15 - 50 volume %, and including a phosphazene 
compound within the limits of 0.5 - 2.5 volume %. 

[0012] The lithium secondary battery of this invention is excellent in a cell property especially a charge- 
and-discharge cycle property, and fire retardancy, and can be manufactured cheaply. The reason is 
considered as follows. Since the content of EC contained in the organic electrolytic solution is limited 
within the limits of 15 - 50 volume %, a dielectric constant high enough is obtained in the organic 
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electrolytic solution, and the decomposition reaction between a negative-electrode active material and 
the organic electrolytic solution cannot occur easily, either. The charge-and-discharge effectiveness 
which was furthermore excellent also in the low-temperature region is acquired. 
[0013] On the other hand, since the content of a phosphazene compound is limited within the limits of 
0.5 - 2.5 volume %, sufficient fire retardancy is acquired in the organic electrolytic solution, and the 
decomposition reaction on the front face of a negative electrode at the time of charge and discharge is 
not increased. Moreover, it is guessed that reactivity with the graphite system carbon material is 
controlled, without losing whenever [ high fire retardancy / which a phosphazene compound has when 
the solvation by EC of a phosphazene compound arises ]. 

[0014] Since what is necessary is just not to need a complicated synthetic approach etc. but to only mix 
with other components, in order to include a phosphazene compound in the organic electrolytic solution 
within the limits of 0.5 - 2.5 volume %, it can be made to contain very easily. So, the organic electrolytic 
solution used for this invention can be prepared very cheaply. 
[0015] 

[Embodiment of the Invention] The lithium secondary battery of this invention consists of 
fundamentally a positive electrode, a negative electrode, the electrolytic solution that intervenes among 
those electrodes, and a battery case which holds these. Especially about the electrode structure 
(laminated structure), it is not limited, respectively, and can consider as well-known electrode structure. 
For example, a positive electrode and a negative electrode make the plate-like separator same among 
them intervene using a plate-like electrode plate, and the thing which comes to carry out a laminating is 
mentioned. There are a coin mold cell, a square shape cell, etc. as cell which has this electrode structure. 
Moreover, the thing which a positive electrode and a negative electrode make a separator intervene 
among them, and comes to wind them in the shape of an approximate circle column using a band-like 
electrode plate is also mentioned. 

[0016] Hereafter, it divides into each part article and the operation gestalt of the lithium secondary 
battery of this invention is explained. Although a lithium ion is not limited especially with the gestalt if 
positive electrodes are occlusion and the thing which can be emitted, and the thing of a well-known 
gestalt can be used for them, it is desirable to use the thing of the following gestalten. although it is not 
limited especially about the class of positive active material and well-known positive active material can 
be used - LiCo02, LiNi02, and LiMn 204 etc. - it is desirable to use a lithium transition-metals 
multiple oxide. The extremely excellent cell property can be acquired by using such a lithium transition- 
metals multiple oxide as positive active material. 

[0017] Moreover, it is desirable to use the electrode object with which the positive-active-material layer 
which uses positive active material as a principal component was uniformly formed on the front face of 
a suitable charge collector. Especially about the formation approach, it is not limited and can form by 
the well-known formation approach. On the other hand, although the lithium ion which the graphite 
system carbon material was used for the negative-electrode active material, and was emitted from the 
positive electrode is not limited especially with the gestalt if negative electrodes are occlusion and the 
thing which can be emitted, it is desirable to use the thing of the following gestalten. 
[0018] About the class of negative-electrode active material, it is restricted to that in which graphite 
system carbon materials, such as a natural graphite and an artificial graphite, are contained. That with 
which non-graphite system carbon materials, such as hard carbon and heat treatment corks, are mixed by 
the graphite system carbon material may be used for such a negative-electrode active material. 
Moreover, what covered the front face of a graphite system carbon material with the amorphous carbon 
material may be used. The shape of a globular shape and scaphocerite and which fibrous graphite system 
carbon material can be used for the raw material of such a graphite system carbon material. 
[0019] It is desirable to use the electrode object with which the negative-electrode active material layer 
which uses a negative-electrode active material as a principal component was uniformly formed on the 
front face of a suitable charge collector also about the negative electrode. Especially about the formation 
approach, it is not limited and can form by the well-known formation approach. When it comes to 
dissolve in an organic solvent and lithium salt makes the whole quantity 100 volume %, the organic 
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electrolytic solution by which this invention is characterized most contains EC within the limits of 15 - 
50 volume %, and contains a phosphazene compound within the limits of 0.5 - 2.5 volume %. It is 
desirable to use the thing of the following gestalten for this organic electrolytic solution. 
[0020] Especially lithium salt is not limited and can use well-known lithium salt, such as LiPF6, LiBF4, 
LiC104, LiAsF6, LiCF3 S03, and lithium trifluoromethane sulfone imide. The organic electrolytic 
solution containing two or more sorts of these lithium salt may be used. On the other hand, although 
there are an annular thing and a chain-like thing in a phosphazene compound, it has set to the lithium 
secondary battery of this invention, and a gap may be used. 

[0021] When using the former phosphazene compound, it is desirable to use the phosphazene compound 
of the annular trimer shown in a chemical formula 1 or an annular tetramer (3 n= 4). 
[0022] 
[Formula 1] 



[0023] Although there is an jdkoxy group in the side chain X of P atom, since it is easy to decompose at 
the time of charge and discharge, irTawnh a carbon numbersof five or more thing, the alkoxy group of 
carbon numbers 1-4 is desirable. As an alkoxy group of such carbon numbers 1-4, a methoxy group, an 
ethoxy radical, a pro BOKISHI radical, an isopropanal BOKISHI radical, a butoxy radical, the SEC- 
butoxy radical, a tert-butoxy radical, etc. are specifically mentioned. Moreover, that by which a part of 
alkoxy group was fluorinated can also be used. On the other hand, although chlorine, a bromine, etc. are 
considejM^sj^ since it is easy to decompose reduction potential low, it is not 



"desirable. 

[0024] When using the latter phosphazene compound, it is desirable to use the phosphazene compound 
of the shape of a chain shown in a chemical formula 2. 
[0025] 
[Formula 2] 

Y Y Y 




[0026] The side chain Y of P atom can be made the same as X of a chemical formula 1. However, since 
it becomes difficult to dissolve this phosphazene compound in the electrolytic solution as the repeat 
number of unit m in a chemical formula 2 is five or more, five or less thing is desirable. Although 
especially the remaining solvent components of EC in the organic electrolytic solution and a 
phosphazene compound are not limited by the class, it is desirable to include DEC which is a low 
viscosity solvent, dimethyl carbonate, ethyl methyl carbonate, dimethoxymethane, 2-methyl 
hydronalium furan, etc. The organic electrolytic solution containing two or more sorts of these organic 
solvents may be used. 

[0027] Moreover, high dielectric constant solvents, such as a sulfolane, a gamma butyrolactone, and 
propylene carbonate, can also be included. The thing containing two or more sorts of these organic 
solvents may be used. Especially about a battery case, it is not limited with the gestalt and a well-known 
thing can be used. 

[0028] Although it is not necessary to make those separators not necessarily intervene in the lithium 
secondary battery of this invention if spacing between a positive electrode and a negative electrode is 
maintainable, in what carries out the laminating of the electrode plate, the laminating of those electrode 
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plates can be made easy by making a separator intervene. Moreover, if the thing of the fine porosity 
made from polyethylene or polypropylene is used for a separator, the shutdown function of a current is 
obtained and the safety of a cell can be raised. 
[0029] 

[Example] Hereafter, an example explains this invention concretely. 

(Example 1) In this example, the organic electrolytic solution which contains annular hexa ethoxy 
tricyclophosphazene (HETCPN) as a phosphazene compound was prepared as follows. It was made to 
react, making THF hexachloro tricyclophosphazene (product made from FURUKA) and sodium ethylate 
(Wako Pure Chem make) flow back in a tetrahydrofuran (THF), and HETCPN was compounded. 
[0030] In this way, compounded HETCPN, and EC, DEC and LiPF6 (product made from the Toyama 
pharmaceutical industry) were mixed at a predetermined rate, respectively, and nine kinds of organic 
electrolytic solutions with which the contents of EC and HETCPN differ as shown in Table 1 were 
prepared. In addition, the concentration of LiPF6 is one mol/1., and the content of DEC of these nine 
kinds of organic electrolytic solution [ each ] is 50 volume %. These organic electrolytic solutions were 
made into samples 11-19. 

Nine separators made from polyethylene with 25 micrometers [ in [fire-resistant sex-test] die length of 
120mm and thickness ] and a width of face of 8mm (the Tonen Chemical make, name-of-article 
SETERA) were prepared. After carrying out the vacuum drying of these separators at 50 degrees C and 
fully removing moisture, each separator was immersed in nine kinds of above-mentioned organic 
electrolytic solutions (samples 1-9), and the organic electrolytic solution was infiltrated into each, then, 
these separators were taken out in atmospheric air, respectively, the end was fixed, and it lit with a 
match after ****** wooden clogs. The weight after fully washing the separator which remained after 
fire went out and drying it by dimethoxyethane was measured. The measurement result is collectively 
shown in Table 1. In this fire-resistant sex test, it can be said that the thing 8.5mg or more excels 
[ amount / of residual separators ] in fire retardancy. 

[Charge-and-discharge cycle property] Using nine kinds of above-mentioned organic electrolytic 
solutions (samples 1 1-19), as it was the following, the lithium secondary battery was produced. In 
addition, by the following explanation, the "section" shall mean a weight ratio. 
[0031] The 18.5 sections and carbon black (Tokai Carbon make) were prepared for the lithium 
manganese multiple oxide (made in Honjo Chemical), it prepared the eight sections and 72 sections 
(Wako Pure Chem make) of N-methyl pyrrolidones at a time for the 1.5 sections and polyvinylidene 
fluoride (PVDF) (product made from KUREHA chemistry) powder, these were fully mixed, and the 
slurry for positive electrodes was obtained. This slurry for positive electrodes was applied on aluminum 
foil with a thickness of 20 micrometers, and the positive-electrode ingredient was obtained. 
[0032] On the other hand, it prepared the 95 sections and the 5 section of PVDF(s) at a time for the 
artificial graphite (MCMB) (product made from the Osaka Gas chemistry), these were dissolved in the 
N-methyl pyrrolidone 100 section, and the slurry for negative electrodes was obtained. This slurry for 
negative electrodes was applied on copper foil, and it obtained into the negative-electrode ingredient. 
Next, it pierced a disc-like positive-electrode plate with a diameter of 17mm and nine negative-electrode 
plates at a time from the above-mentioned positive-electrode ingredient and the negative-electrode 
ingredient, respectively. The separator made from polyethylene was put among these disc-like electrode 
plates, respectively. Nine kinds of above-mentioned organic electrolytic solutions (samples 11-19) were 
infiltrated into each separator, respectively, and nine kinds of lithium secondary batteries were produced. 

[0033] About each lithium secondary battery, it is 1 mA/cm2. After charging to 4.2V by constant 
current, charge was further continued with the constant voltage of 4.2V. In this way, it is each cell which 
charge completed 0.5 mA/cm2 It discharged by constant current and an early discharge capacity and the 
discharge capacity after 10 cycles were measured, respectively. The discharge capacity after 10 cycles of 
each cell is collectively shown in Table 1. In addition, the discharge capacity in the early stages of each 
cell was 39 - 72 mAh/g. Moreover, in this charge and discharge test, it can be said that that whose 
discharge capacity after 10 cycles is 45 or more mAh/g is excellent in a charge-and-discharge cycle 
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property. 
[0034] 
[Table 1] 





EC 


HETCPN 










am%) 


(mAh/g) 


(og) 


1 1 


5 0 
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6 1 


7. 6 


1 2 


49. 9 


0. 1 


6 0 


8. 2 


1 3 


4 9. 5 


0. 5 


5 8 


9. 8 


1 4 


49. 0 


1. 0 


5 7 


12. 2 


1 5 


47. 5 


2. 5 


5 4 


12.7 


1 6 


46. 0 


4. 0 


4 2 


13. 5 


1 7 


43. 7 


6. 3 


34 


13. 1 


1 8 


37. 5 


12.5 


1 7 


14. 3 


1 9 


2 5.0 


25. 0 


1 8 


14. 8 



Table 1 shows that the lithium secondary battery using the organic electrolytic solution of samples 13-15 
is excellent in a charge-and-discharge cycle property and fire-resistant both. When the whole quantity of 
the organic electrolytic solution is made into 100 volume %, each organic electrolytic solution of these 
lithium secondary batteries contains EC within the limits of 15 - 50 volume %, and contains a 
phosphazene compound (HETCPN) within the limits of 0.5 - 2.5 volume %. 
(Example 1 of a comparison) HETCPN and DEC which were compounded like the example 1 were 
made into the volume ratio, it mixed by 1 : 1, and the organic solvent was obtained. The organic 
electrolytic solution whose content of DEC the concentration of LiPF6 is one mol/1., and is 50 volume % 
was prepared like the example 1 using this organic solvent. 

[0035] In this way, about the prepared organic electrolytic solution, the fire-resistant sex test was 
performed like the example 1. The result is shown in Table 2. Moreover, the lithium secondary battery 
was produced like the example 1 using this organic electrolytic solution, and the charge and discharge 
test was performed. The discharge capacity in 10 cycle eye is collectively shown in Table 2. In addition, 
the discharge capacity in the first stage was 32 mAh/g. 

[0036] Table 2 shows that it is inferior to a charge-and-discharge cycle property, although the lithium 
secondary battery of this example of a comparison shows high fire retardancy. 
[0037] 
[Table 2] 





GnAD/g) 


(ng) 


JtKWl 


8. 1 


1 5. 4 


mm 2 


1. 6 


1 6. 4 


mmz 


56 


3. 5 


yam 4 


0. 3 


1 3. 5 


yams 


1 0 


1 3. 4 



(Example 2) In this example, the same organic electrolytic solution as the organic electrolytic solution of 
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an example 1 was prepared as follows except having used annular hexa (trifluoroethoxy) 
tricyclophosphazene (HFETCPN) instead of HETCPN as a phosphazene compound. 
[0038] Trifluoro ethanol (Wako Pure Chem) and sodium hydride (Wako Pure Chem) were made to 
react, and sodium trifluoro ethoxide was obtained. This sodium trifluoro ethoxide and hexachloro 
tricyclophosphazene (product made from FURUKA) were made to react in THF, flowing back THF, and 
HFETCPN was compounded. In this way, compounded HFETCPN, and EC, DEC and LiPF6 (product 
made from the Toyama pharmaceutical industry) were mixed at a predetermined rate, respectively, and 
eight kinds of organic electrolytic solutions with which the contents of EC and HFETCPN differ as 
shown in Table 3 were prepared. In addition, the concentration of LiPF6 is one mol/L, and the content of 
DEC of these eight kinds of organic electrolytic solution [ each ] is 50 volume %. These organic 
electrolytic solutions were made into samples 21-28. 

[0039] In this way, about each prepared organic electrolytic solution (samples 21-28), the fire-resistant 
sex test was performed like the example 1. The result is shown in Table 3. Moreover, the lithium 
secondary battery was produced like the example 1 using each [ these ] organic electrolytic solution, 
respectively, and the charge and discharge test was similarly performed about each cell. The discharge 
capacity in 10 cycle eye of each cell is collectively shown in Table 3. In addition, the discharge capacity 
in the early stages of each cell was 33 - 72 mAh/g. 
[0040] 
[Table 3] 



ttfl 
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HFETCPN 
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<#«*> 
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2 1 


5 0 
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6 0 


7. 5 
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49. 5 


0. 5 


5 7 


8. 6 
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49. 0 


1. 0 
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9. 6 


2 4 


48. 5 


1. 5 


4 8 


12.7 


2 5 


47. 5 


2. 5 
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12.9 


2 6 


45. 0 


5. 0 


1 4 


1 5. 1 


2 7 


37. 5 


1 2. 5 


1 0 


14. 8 


2 8 


25. 0 


2 5. 0 


8. 5 


1 6. 2 



Table 3 shows that each lithium secondary battery using each organic electrolytic solution of samples 
22-25 is excellent in a charge-and-discharge cycle property and fire-resistant both. When the whole 
quantity of the organic electrolytic solution is made into 100 volume %, each organic electrolytic 
solution of these lithium secondary batteries contains EC within the limits of 15 - 50 volume %, and 
contains a phosphazene compound (HFETCPN) within the limits of 0.5 - 2.5 volume %. 
(Example 2 of a comparison) HFETCPN compounded like the example 2 and DEC were made into the 
volume ratio, it mixed by 1: 1, and the organic solvent was obtained. The organic electrolytic solution 
whose content of DEC the concentration of LiPF6 is one mol/1., and is 50 volume % was prepared like 
the example 1 using this organic solvent. 

[0041] In this way, about the prepared organic electrolytic solution, the fire-resistant sex test was 
performed like the example 1. The result is shown in Table 2. Moreover, the lithium secondary battery 
was produced like the example 1 using this organic electrolytic solution, and the charge and discharge 
test was performed. The discharge capacity in 10 cycle eye is collectively shown in Table 2. In addition, 
the discharge capacity in the first stage was 25 mAh/g. 

[0042] Table 2 shows that it is inferior to a charge-and-discharge cycle property, although the lithium 
secondary battery of this example of a comparison shows high fire retardancy. 
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(Example 3 of a comparison) In this example of a comparison, EC and DEC were made into the volume 
ratio, it mixed by 1:1, and the organic solvent was obtained. LiBF4 was dissolved in this organic solvent 
by 1. in one mol /, and the organic electrolytic solution was prepared. 

[0043] In this way, about the prepared organic electrolytic solution, the fire-resistant sex test was 
performed like the example 1. The result is shown in Table 2. Moreover, the lithium secondary battery 
was produced like the example 1 using this organic electrolytic solution, and the charge and discharge 
test was performed. The discharge capacity in 10 cycle eye is collectively shown in Table 2. In addition, 
the discharge capacity in the first stage was 73 mAh/g. 

[0044] Table 2 showed that the fire retardancy was inferior, although the lithium secondary battery of 
this example of a comparison had the outstanding charge-and-discharge cycle property. 
(Example 3) In this example, the same organic electrolytic solution as the organic electrolytic solution of 
an example 1 was prepared as follows as a phosphazene compound except having used chain-like 
dibutoxy phosphonyl phospho RIMIKKUTORIBUDOKISHIDO (BPPTB) instead of HETCPN. 
[0045] The ammonium sulfate (Wako Pure Chem make) and the phosphorus pentachloride (Wako Pure 
Chem make) were made to react in the tetrachloroethane (Wako Pure Chem) heated by 134 degrees C, 
and chloro phosphonyl HOSUHORIMIKKU trichloride (CPPTC) was obtained. This CPPTC and 
sodium butoxide (Nakarai Chemical make) were made to react in THF, flowing back THF, and BPPTB 
was compounded. 

[0046] In this way, compounded BPPTB, and EC, DEC and LiBF4 (product made from the Toyama 
pharmaceutical industry) were mixed at a predetermined rate, respectively, and six kinds of organic 
electrolytic solutions with which the contents of EC and BPPTB differ as shown in Table 4 were 
prepared. In addition, the concentration of LiPF6 is one mol/1., and the content of DEC of these six 
kinds of organic electrolytic solution [ each ] is 70 volume %. These organic electrolytic solutions were 
made into samples 31-36. 

[0047] In this way, about each prepared organic electrolytic solution (samples 31-36), the fire-resistant 
sex test was performed like the example 1. The result is shown in Table 4. Moreover, the lithium 
secondary battery was produced like the example 1 using each [ these ] organic electrolytic solution, 
respectively, and the charge and discharge test was similarly performed about each cell. The discharge 
capacity in 10 cycle eye of each cell is collectively shown in Table 4. In addition, the discharge capacity 
in the early stages of each cell was 45 - 74 mAh/g. 
[0048] 
[Table 4] 



8ft* 


EC 


BPPTB 










m*%) 


OnAh/g) 


(ng) 


3 1 


3 0 


0 


54 


4. 1 


3 2 


29. 9 


0. 1 


50 


5. 2 


3 3 


29. 5 


0. 5 


46 


8. 8 


34 


2 9.0 


1. 0 


42 


1 2. 4 


3 5 


27. 5 


2. 5 


4 0 


1 2. 1 


3 6 


25. 0 


5. 0 


2 5 


1 3. 1 



Table 4 shows that each lithium secondary battery using each organic electrolytic solution of samples 
33-35 is excellent in a cycle property and fire-resistant both. When the whole quantity is made into 100 
volume %, the organic electrolytic solution of these lithium secondary batteries contains EC within the 
limits of 15 - 50 volume %, and contains a phosphazene compound (BPPTB) within the limits of 0.5 - 
2.5 volume %. 
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(Example 4 of a comparison) EC, DEC, and LiBF4 (product made from the Toyama pharmaceutical 
industry) were mixed with CPPTC (that by which chlorine was permuted) obtained in the example 3 at a 
predetermined rate, respectively, and the organic electrolytic solution whose content of CPPTC the 
content of EC is 25 volume %, and is five volume % was prepared. In addition, the concentration of 
LiBF4 is one mol/1., and the content of DEC of this organic electrolytic solution is 70 volume %. 
[0049] In this way, about the prepared organic electrolytic solution, the fire-resistant sex test was 
performed like the example 1. The result is shown in Table 2. Moreover, the lithium secondary battery 
was produced like the example 1 using this organic electrolytic solution, and the same charge and 
discharge test was performed. The discharge capacity in 10 cycle eye is collectively shown in Table 2. 
In addition, the discharge capacity in the first stage was 49 mAh/g. 

[0050] Table 2 shows that it is considerably inferior to a cycle property, although the lithium secondary 
battery of this example of a comparison shows high fire retardancy. 

(Example 5 of a comparison) Except that the content of CPPTC was 0. 1%, the same organic electrolytic 
solution as the example 4 of a comparison was prepared. 

[0051] In this way, about the prepared organic electrolytic solution, the fire-resistant sex test was 
performed like the example 1. The result is shown in Table 2. Moreover, the lithium secondary battery 
was produced like the example 1 using this organic electrolytic solution, and the same charge and 
discharge test was performed. The discharge capacity in 10 cycle eye is collectively shown in Table 2. 
In addition, the discharge capacity in the first stage was 63 mAh/g. 

[0052] Table 2 shows that it is considerably inferior to a cycle property, although the lithium secondary 
battery of this example of a comparison shows high fire retardancy. 

(Example 4) As a phosphazene compound, the same organic electrolytic solution as the organic 
electrolytic solution of an example 3 was prepared like the example 3 except having used G tert-butoxy 
phosphonyl phospho RIMIKKUJI (tert-butoxide) instead of BPPTB. In addition, the content of tert- 
butoxide was made into 0.5 volume % in this example. 

[0053] In this way, about the prepared organic electrolytic solution, the fire-resistant sex test was 
performed like the example 1. The result is shown in Table 5. Moreover, the lithium secondary battery 
was produced like the example 1 using this organic electrolytic solution, and the same charge and 
discharge test was performed. The discharge capacity in 10 cycle eye is collectively shown in Table 5. 
In addition, the discharge capacity in the first stage was 60 mAh/g. 
[0054] 
[Table 5] 





(mAh/g) 


dug) 




44 


12.7 



Table 5 shows that the lithium secondary battery using this organic electrolytic solution is excellent in a 
charge-and-discharge cycle property and fire-resistant both. 

(Example 5) As a phosphazene compound, the same organic electrolytic solution as the organic 
electrolytic solution of an example 1 was prepared as follows except having used chain-like poly 
HOSUHONI trick ethoxide (PPPET) instead of HETCPN. 

[0055] The thermal polymerization of the hexachloro tricyclophosphazene (product made from 
FURUKA) was carried out using ammonium persulfate as a catalyst. After melting the obtained polymer 
with benzene and filtering an insoluble resultant, sodium ethylate (Wako Pure Chem) was added and 
heated to the filtrate (benzene solution), and PPPET was compounded. In this way, compounded 
PPPET, and EC, DEC and LiBF4 (product made from the Toyama pharmaceutical industry) were mixed 
at a predetermined rate, respectively, and five kinds of organic electrolytic solutions with which the 
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contents of EC and BPPTB differ as shown in Table 4 were prepared. In addition, the concentration of 

LiPF6 is one mol/1., and the content of DEC of these five kinds of organic electrolytic solution [ each ] 

is 70 volume %. These organic electrolytic solutions were made into samples 51-55. 

[0056] In this way, about each prepared organic electrolytic solution (samples 51-55), the fire-resistant 

sex test was performed like the example 1. The result is shown in Table 6. Moreover, the lithium 

secondary battery was produced like the example 1 using each [ these ] organic electrolytic solution, 

respectively, and the charge and discharge test was similarly performed about each cell. The discharge 

capacity in 10 cycle eye is collectively shown in Table 6. In addition, the discharge capacity in the early 

stages of each cell was 35 - 75 mAh/g. 

[0057] 

[Table 6] 



tm 


EC 


PPPET 


tt**a 




m 




<#*X) 


(mAh/g) 


(ng) 


5 1 


3 0 


0 


54 


4. 1 


5 2 


29. 5 


0. 5 


4 8 


10. 4 


5 3 


27. 5 


2. 5 


4 7 


1 3. 5 


54 


25. 0 


5. 0 


3 2 


14. 1 


5 5 


22. 5 


7. 5 


1 5 


14. 2 



Table 6 shows that each lithium secondary battery using each organic electrolytic solution of samples 
51-55 is excellent in a cycle property and fire-resistant both. When that whole quantity is made into 100 
volume %, the organic electrolytic solution of this lithium secondary battery contains EC within the 
limits of 15 - 50 volume %, and contains a phosphazene compound (PPPET) within the limits of 0.5 - 
2.5 volume %. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] It is the lithium secondary battery characterized by constituting a lithium ion from occlusion, a 
positive electrode which can be emitted, a negative electrode with which the graphite system carbon 
material is used for the negative-electrode active material, and the organic electrolytic solution which 
comes to dissolve lithium salt in an organic solvent, including ethylene carbonate within the limits of 15 
- 50 volume % when this organic electrolytic solution makes the whole quantity 100 volume %, and 
including a phosphazene compound within the limits of 0.5 - 2.5 volume %. 

[Translation done.] 



http://ww4.ipdl.ndpi. gojp/cgi^ 1/9/2006 



muxmmif up) 



(12) 



(A) 



&M2000-30740 
(P2000 -30740A) 
(43)^18 B y-fSLK*? IM28B (2000. 1.28) 



(51) IntCl.' 
H0 1M 10/40 
C 0 7 D 317/38 
C0 9K 21/12 



F I 

H0 1M 10/40 
C 0 7 D 317/38 
C0 9K 21/12 



4H0 2 8 
5H0 2 9 



m&m* m& »*«©»i ol (± 8 m> 



(21)H1B»# ftB¥10-200672 


(71)WBA 


000003609 








(22)HiKH ¥J«10^7m5B(1998.7.15) 




S«llRS»iSSA*«r>^ E fij8m98i41# 












*e ? 






«»»si»ii5fiA#i»rA^j«^«6S4i# 






»© i w&&&3i*$mKffito 






m &x 






«»»S»ll5fe5V¥«r^g«*«jt41# 






ift© 1 «a:^ftH«5ta?Kt3rft 




(.nmmA 


100081776 






#it± *jh £ 








(54) [SeWOZffl U^A^^tSSt 






(57) imm 






mm: mimm.mz^wiM^^^imtiiXt/m 







fcl 5~5 0ttWte>«Hl*rca*. **o 
*X7T**tt&ma. 5-2. 5i*S%c7)i6Hl*lT- 



1/9/2006, EAST Version: 2.0.1.4 



1 

imsmi) y**.M stares *!« 
mwmmmt. zcoz&z 1 o oft 

«%k-f&k, x?-L.y#-;tf*-h£i 5~50tt« 
XOIEHrt-T**, a*o#X7r-tfvft£»*0. 5~ 

[0001] 
[0002] 

#*7&k'«€7$^#f?T'|llffl^$*U 

MfctttWrv^J: a k , 

[0003] 11$^^: kfcovvctf. 

KtffttottWIKlcli. xfu^-^-b (E 
C) ^k'^i«^$}M&±^ktl»t^^<ffl^ 

Mro**. m:, i«id4*»«B«ttt, »«*) 

tt!££i&<-t&tMZi;^1-)l>*-X*-h (DEC) 

[0004] e«<(c«**ritfr y **iO«ffl*)ft 
ttmm^tz b tmt u*. zox o zmimtmt 

bth^mmmm^^iit:u^i.-d^Mizi5^ 

Xii, WWWTOfc^OiBiitfa*. DEC 
1/9/2006, EAST V< 



(2) #^2000-30740 

2 

[0005] zcr>± o ^mMm^mmti-mmb 

10-5034 3*&*iJ JlflMH 1 10-12272 
- P N -&£££"fl>*X7 r -fcf XL£ft 
(KURT 6 - 1 3 1 0 8^Wit5 ZVJMJ o u r n a 
1 of Electrochemical soci 
ety, 14 3*. 2 0 9^-^*. 1 99 6*f0&k'?) 

10 ^.mm^mx-u.^mmmzy^mm^mxi-i 

v^RB* 1 **. '&%<DHmX'l±. tf^r-fe'y 
8BIHP6- 1 3 1 0 8^«fc, 
JWfiaUI8l{tm*ftaS««kL-Cfflv^*ftt:tJV^T 

BBosmizmn x mm'tfi amsk . mtt*jtt*$ffl 

i*X7r * yfc£«k *««JIWii*t:aEr 4=fir k' L 

Zbtfhfr-otz. 
20 [0006] tUbOi 3 fc. fl£5tW5 D ^-«7^r^ifit 

h Z b <?>kX *&bimr>i><r)\&(fr~>t:. 
[0007 ] 

z-X%Ztitzi>cnX'$> y ). «ftfttt, mzfttifflVJ 9 
M^fcit/MKttfcfth., fr-ymizWktZZbco 

x'*zvi-<7J*-&mm&®m-$>zbmmbi-h. 

[0008] 

raafftfcisv^, ^fmizm-timmfcttzm 

U #fcECk^7r-fe'WL^k^tf*««(i??« 

ft.<r)Zbtf&fr->tz. tfc, ECi5i^^7THf>"ft; 
^O^ftti. 1 0 0*«%k tfc 

[0009] EC<0*M*< 1 5flcBI%5feSrcfc4 k , « 

9T=5r<. HI8^M^«^fl«S^k*m«»?i$k 

mm-to-hizm.mmm&Tix it o . a*, 
&. wz#>. wmxwmmmw&Tixit 

[0010] *X 7 r -eW^^-a-fitf 0 . 5 
:rsion: 2.0.1.4 



3 

ti, EC£l 5~5 0^%O&ffll*rt'-£v^ *>o*7. 
7r-tf^fc***0. 5~2. 5tt»%wKHi*rC-atf 

■IkfcovHcjiajU:. *®m*Z0)Z: d&BJttz&S 

[00 11] -fZfr-h, *»^'Jf"7AZiX«aMi. 

k LTHis^^«^ffl^ hfix nmt . y 
Sfts y f^Ai^icfe i ^ . ffiewttmsii. 

-?-<9£ft£l0 0flcK%k-t£k, Xf-^y;?-**- 
yft-WKtO. 5-2. 5Hra%«0«Hl*rC*O£i:* 

^kts. 

[0012] *«B8oy f->Azac«*«, «tmt, 

3(c#ife3h.4. tf«*l?»fc**;h.4 EC l 
[0013] -7j\ *X7 r 4f >"ft^*«A*yo . 5 

-2. 5m%nmmzmmztix^&t:ib. twm 
fmizti^x+ftzmm&mbti. Kticmiz&vi 
nmmx'<7)ftM&ijii$:mjzz-±&zti>%\\ *n. 
**7 T^stt&ynKnEazkmmnifiSL i&z t tc 

zt%<. zvmsjikgmmitcDKfc&fimmtix 

[0014] imWmiiZ*Z7 r Hf yft'd** 0 . 5 

-f&Clk 
[00 15] 

[^oiuico^] WWJf7AlMili, jE 
«k. iffit> **i&tf>lW<Oinfc*l^*W«llfc. 

& i*mi$r < . gftKOMfttt £ i k & . 

jut*, iEmt5£vmti»tz¥micom!mzm\ 
zixb<nmzni<yuvi<owv-9*it&z#xft. 
mLxtch^wmihiih. zvfmm&m+m. 

1/9/2006, EAST V( 



3) ^2000-30740 

4 

[ 0 0 1 6 ] feIT\ #gPn a n fc^(tT*^B^y ^-7AZ 

mm ■ ft&x-z h i><DX'$>m. twrnxnizmg. 

X*hW. oZBBmnim^ZZtmtl 

'^nwffigmzm^zbtfX'Zhtf. l 

iCoOz . L i N i O2 , LiMni ^rt'oyf- 

10 i a *y ^-^ Ajra^Ma^iMkiii* 3Efts«i«k lt 

[ 0 0 1 7 ] ifc. aS****<^iB±t:. iEffivS^ 
«MlT&Ck#-e#&. ftffifi:. Jitf$ftt$fffi 

* ^ • Rare* i> twftwi *<mmv® 
[0018] n.m^mmnz^xi±. ^njs, 

bill. Z0)£o%n.W&imMi. A-F^-sKy* 

mmwmm&mmmx'im i a t <»zm 
v^Tiivv z(D±o%m®mmwinwMz\t. « 

30 

[0019] tico^tt, ii^^mm*<7)«®ji 
Tjacci o t jgjfi-r * i k tfx-z h . *sHH«-fi t !i*a 

■CsSr*t>or*9, 1 0 0ft«%ktl>ks 

EC* 1 5 — SOfMH^OlEHrtT**, «X7t 
^^■6**0. 5~2. 5fM»%<0«BBl*jT*tft^ 

ffl^Sik*«»*L^. 

[0020] y AJStt^tRBSS as t ^fli^r 

<, LiPFs x L i B F4 , LiC104 , LiAs 
F$ . L i C F3 SO3 , y^»7Ahy7^D^^y 
XiV-fcVA S H^k'cO^ncoyf-WSS-fflV^ik^ 
X'Z&. ZiibVI-V&t&nmMitArX'^hWm 
fm*m^Xl>£\\ *X7r-bfWt-&iHj{c(SS 

50 [002 1 ] m#^0*X7T-lr>-^b^*fflV^|,#^^c 
rsion: 2.0.1.4 



5 

14. fc^lte*S*UIIH*3JK*ifcU«tt4*flc 

(n = 3, 4) cofrzyr-eyiksmzm^hztWfi 

[00 22] 
HfclJ 

X 

r ( p = n')7T~| 



[0023] PK^OgfcX 

^^l-^cor^n^atLT, l«*:Wte(i*h 

*^a. xt^a, rcM^a. ^y/o^y 

7>*H6, SEC-7>*vafcJ:tftert- 

[00 24] M^X7r*>ft^ft^l^^|: 

[0025] 
Ht2] 



Y Y Y 




[0026] PM?nimYm\&*i<?>xtmtti- 
ikOrmcomcommmn. mz^commx-m^m 

2-*^th'o7 7>'&fc'££2-£& l rfctf 

mn\ zn^mmi&nmmz^x'^z.ii® 

nM®£%^Xi>£\,\ 

[0 0 27] W>7y, #y-?7f-n57h 
X'Zh. 

[0028] *micooi-vj*-<xmx'it. mmin. 

1/9/2006, EAST V< 



(4) #112000-30740 

6 

iizx <o ztibn^mi.<?)nm%mztz> z t 

[0029] 

10 ( Ufafia] l ) tmmx'li. *x 7 r *>ft£tob I 
X. ^c^^xhdf^b'J^^D^^T-fe'y (H 

etcpn ) zismwmMm&nxoizixmmi 

uyyy (THF) *T\ THFfcaESS-iMrtffcRjE 
3tf'CHETCPN££jSLfc. 
[0030] CoLT^StlfcHETCPN. EC, 
DECfcitfL i PFe (*0l$AuL£ll) «r**ve*l 
WSOM^-Cffl^ IX „ ft 1 te^-f «fc 5 fcE C t H ET 
20 CPNW#fi^mi>t1im»?SSr9a^JBSSU^. & 

*>, ^n^>9a5a^jimM^i4^-mt. lipf 6 
5ott«%-e*s. i*i^w»w»«s:i«iEH i-i 

[fEJBtttftik] fiSl 20mm, W§2 5j*m, g8m 

7) *9«[fflXLfc. £*i4><o-few-*£ sorter 

K2^LrH-#te*#*M^fc«. #*^l/-*fc± 
JfeO 9 WHettfMffiK ( HB 1 - 9 ) te«» LT , Z 
30 «WC, till,?)*: 

rtu-?**ii?tijzmizj!w\iiiXs -ffi^asu 

8ffiLfc*AV-*£^xh*j/x*yr+#teafc 
IU teffitfrscf . *»tt^tefcv^-c(4, Safest 

?M#8. 5mgULh<Oi>(7)*>1iMttte@ilTV^ 

flll-19) fcfflwc. OTOidteLTUf-^AZ 
40 iWEftfcfWUfc. JSlTOfWCtt. r S8j lift 

[0031] o ?>7A-?>tf>®£M{m < s # 

/H?) Sri 8. 535, *-#>77v? (Jg.M*-X> 
5gg, ^'j7«HCt'~'JfXPVDF) 

$ 2 Oum0)Til'$®±.iZWftLXjEmt®Z®tZ. 
[00323 -U. AJtUffi (MCMB) (TcRg^t 
50 ?«) J9 5gg. PVDF5:5g|5^fflSL, ,I*1.4>£ 
:rsion: 2.0.1.4 



(5) 



^2000-30740 



8 



wt®M%t:. mz, ±M<?)jEmi®t%m!®tfr 

*^-7£J^9^^f®€8?}& (Kfll 1-1 

[00 3 3] #yf-?Ar<WtiftteOlrVC* ImA/c 
m2 tf>£*85"?4. 2V*T£IBUI:ft, 4. 2V<?)5e* 



10 



fc#«»t0. 5raA/cm! afcWtfllWU 1?J»! 

Lfc. l OiM?rt^!ttK»£*lfc:0H*: 

7 2mAh/gTftofc. ifc, #3HMttMMci3Vvc 
ii. 1 01M ?A4^ftV$**<4 5mAh/gtl±T' 

[0034] 
[*1] 





EC 


HETCPN 




SfiE-fe/tV-** 




HWX) 


WWW) 


(mAh/g) 


(ng) 


1 1 


5 0 


0 


6 1 


7. 6 


1 2 


49. 9 


0. 1 


6 0 


8. 2 


1 3 


49. 5 


0. 5 


5 8 


9. 8 


1 4 


4 9. 0 


1. 0 


5 7 


12.2 


1 5 


47. 5 


2. 5 


54 


12. 7 


1 6 


46. 0 


4. 0 


42 


13. 5 


1 7 


43. 7 


6. 3 


34 


13. 1 


1 8 


37. 5 


1 2. 5 


1 7 


14. 3 


1 9 


25. 0 


25. 0 


1 8 


14. 8 



mix*), urn 3-^1 5»**twR*JSw.;*'> * 
otKt. **«*s<o£*& 1 o o**& 

kt*k. EC*15~5 0tt«%tf>*Hl*rC*fr*, *» 30 
0*^7r-tfVfl:^ft (HETCPN) SrO. 5-2. 

( ifcttW 1 ) Ultftl 1 k R*K LT£fi£ Ufc H E T C P 

n k d e c t mmmz lxi-.i z-m-s it«im 

L i P F6<0ift&** 1 t;P/»J y hil'T* 0 . *r?D E 
C^M*<5 0{Ml%?&4tf»WB»£IIHUi. 

[ o o 3 5 ] z o izmmztifzii®mm®tzr>^z , 

«2fc^. 4fc. £«*«W«*fflVvt!W0!li: 40 

£. 1 0tM?/PB"C«!W#*££2£flHKS-$-. 
=Sr*J. W:fclt^fti§l(i3 2mAh/gmo 

[ 0 0 3 6 ] H2 J: 0 . *Jt«^J^^AZ&««J 

Sit . 
[0037] 

[§12] * 

50 

1/9/2006, EAST Vers 





(aAh/g) 


(ng) 


Jt8Wl 


8. 1 


15.4 


Jt(ft«2 


1. 6 


1 6. 4 


Jt(ftW3 


56 


3. 5 


Jt«fc|4 


0. 3 


1 3. 5 




1 0 


13. 4 



HETCPNWftbOfcaStt^^ft ( 
DXh^fv) MJ^UtfT^r-tfy (HFETCP 

n ) * fflv^awisittM i o**«iwak m tw«g« 

[00 38] hU7;U7fnx^y-;Kft3t^) k* 
JWM-M/^A (fttttfX) kfcRJCStfTthU^A 

/M - ox h ^ is K k "s=* 1 7 n u h'J x 7 n*7. 7 r -bf 
y<7/k&«> k£THF*T\ THF£jg8iEL&#t> 
KCS-frTHFETCPN^Ifttfc. idUT^IfiS 
fl^HFETCPN. EC. DECfcitfLiPF 

T» ^3t^-fJ:otECkHFETCPN«0^4^ 
ion: 2.0.1.4 



mmmmm^-rtii* . lip Ftrtmsw 1 
ziit>(r>imnMmm®2 i-28k Lfc. 

[ 0 0 3 9 ] £ 3 L-CH»3*lfc*£««»» (Kt*2 

1-28) fcov^t . mm 1 1 Hattc ixmsmm 
mmmm^xmmmi tft®i,zvwj>-®mmz* 



(6) &ij2000-30740 

1 0 

t^t. frfc, #*ffi*^fc;l3»t4»«Satt3 3~ 
7 2mAh/gTJ>-?fc. 
[0040] 
[S3] 



KB 


EC 


HFETCPN 










<«M> 


CmAh/g) 


(ng) 


2 1 


5 0 


0 


6 0 


7. 5 


2 2 


49. 5 


0. 5 


5 7 


8. 6 


2 3 


49. 0 


1. 0 


5 1 


9. 6 


24 


48. 5 


1. 5 


48 


12. 7 


2 5 


47. 5 


2. 5 


3 8 


1 2. 9 


26 


45. 0 


5. 0 


1 4 


15. 1 


2 7 


37. 5 


12.5 


1 0 


14. 8 


28 


25. 0 


25. 0 


8. 5 


16. 2 



S3 j: 'm\2 2^25 n^wmmm^m^zu^ 
fAiaaaii. siowim numa 
%m&comn< l zmix& z t . ^fL^co'jf->>A 

£1 0 0frg%k-fftk. EC£l 5-5 0ftS%«fS 
fflrtf^, ^*^7r^'V^i (HFETCP 

ft. 

< Jt«w 2 ) 9mm 2 k mmz ixhjs, uzhf etc 

PNk. DECtZtmiktZlXl : lratel/CtfW 30 



X, L i P Fs <nw&# 1 t^/'J -y bfoX-h 9 , 
DEC 5 0 ft Wtg€W$5rf!$S! L 

fc. 

[ o o 4 1 ] z o ixmmntt®fflmiz^x. 
m&mi mmizLxmrntmn^rz. *mmt 
mizm. ttz. zco^mmmm^xmtmit 

tz. lOW9A'a?0>1StX&**&2tZlfrtX7fct. 

^mizm&mmm&n2 5mAh/exh'y 
[ o o 4 2 ] m.2 x o , *Jt«w«>y ■f^AzuwKfi 

hZttfhfrt. 

( JtttW 3 ) afsJtlSWTIi . EC fc D E C k *Vmmz 

LT1 : lTS£LT31fK&«£1*fc. 

L i B F 4 * 1 ^/'J -y HPTiSft?LT*«imfS?$£ 



[ o o 4 3 ] c 3 Lxmmztitz^wmMmiz^x , 



ssS2(c^t. zco^mmmim^xnmmi t 
mmz vf7<u-&temim t , 3te»*K**fT-j 
fc. i oim ?;i>Bxcoifrm®a.£m izw&xi*f. 

**5, *flffltfc»t4ft®SS«7 3mAh/g-ca>o 
fc. 

[ 0 0 4 4 ] 312 J: 9 . *ttHW<oy f-^A-iJcWIli 
(i£ft ,1k 

(HUM 3 ) *3BiWCfcL *zyT-e>ft&tot I 

X. HETCPN<7)ith r )t l zm^cr, : Jy r h^^^- 
;l<***y S-y^M./T'F^vF (BPPTB) 
fcfcWiUJfeM 1 *>*»^H«k H t*$ffi8?&£&<7) 
JofcUC^lSLfc. 

[0045] KKry^-^ (%&tmm) ksm 

U > (fWtMSRIl) k £ 1 3 4^ Wra»$ftfcf- h 7 ? 

m*'JS7?h'J^niJ H (CPPTC) fcfcfc. 
diOCPPTCk^hy^Ayh^vH (^frfb^S?) 
k£THF+t\ THFSrjggEL^*^aK$-frTBP 
40 PTBSr^Uc. 

[0046] <H 0 LX-atii£tl1z BPPTB, EC S D 
ECfcJtfLi BF4 (ftljlEAZSH) fc**vWU* 
^^Til-g-LT, S4t^-r«}:-?tECkBPPT 

Wfi 1 t/U/'J -y h/p-C* >3 . *>oD E C<0-^a*<7 0 

im%x'$>&. zixb0ymmmzw&3i^3 6t 

Uz. 

[ 0 0 4 7 ] Z o LTfW3*lfc«r««HK (KS3 

i~36) co^t, usifi?! i k (sies^ Lxm&mm 



1/9/2006, EAST Version: 2.0.1.4 



1 1 

wmm mi ^xmmm 1 1 ®miz » ^A-<xmmz -e 



(7) ^12 0 0 0-3 0 74 0 

1 2 

*x*-t. &m®<rymizm&m®mt4 5- 

74mAh/gT'^/i. 
[0048] 
C^4] 





EC 


BPPTB 








(.&»%) 




(mAh/g) 


(Eg) 


3 1 


3 0 


0 


54 


4. 1 


3 2 


29. 9 


0. 1 


50 


5. 2 


3 3 


29. 5 


0. 5 


46 


8. 8 


34 


29. 0 


1. 0 


4 2 


1 2. 4 


3 5 


27. 5 


2. 5 


40 


1 2. 1 


36 


25. 0 


5. 0 


2 5 


1 3. 1 i 



H4 J: 0 . RB3 3-3 5 c7)#^m»?S$-fflv y f- xizt tfbfrh . 

(osmmmt. i o otm%b? 1 1 , e 



yft** (BPPTB) $-0. 5-2. 5ftS%C7)^ffl 

amm4 ) iBsw3-c»fccppTc (m^sas 

ft£t<7)) EC, DEC£J:t/Li BF4 (giijgl 

**« 2 5 ttlf % T'& 0 , *>0 C P P T C 5 ftS 

fi, L i B F 4 c7)?gJS* 5 1 -x h;WT'J> 0 , **o 

DECcD£ft#7 OttH^T'J)!.. 

[ o o 4 9 ] z o ixmm tittw^mmiz^x . 30 

fr-?fc. 1 0^^;i/ST-cOScm®42:S2tC^T* 
■f. $r*5, *fflHttitt6ft«S»i4 9inAh/g-C* 

[ 0 0 5 0 ] ^2 X 0 > *lfc«0|OU *»>AZ&Biffi 

it, *v*ttt*jj**tw>, *M9)\sW&i l zfrW£ 
UHSW5) CPPTC^i4«0. lXT*4iaW4 40 
1 0 0 5 1 ] £ o LTSW3*ifctf«8ttB»lcokvC, 

t. 3r*S, »Cfc<tl>&^«fl«i6 3 mA h/gXh 

[ 0 0 5 2 ] SI2 J: 9 , *it«^l«0'J f"7AZ&«;vti> 
ii, SV«*tt£iic*t><W>. 1M?/I^tt£#>&9&*50 
1/9/2006, EAST Vers 



{%mm4) KzyrVyit-smtLx. bpptb<o 

•/ ? y ( t e r t -y b * ^ v ) zmwsmtmmM 
3 cotm^mm t m tmmmmmm 3 1 mmz l 

"CWHLfc. fcfc* *S0MtC»4s t e r t-7h*x 

[ 0 0 5 3 ] £ a ixmwstitiimmmMz^x . 

fx-?*:. lOlM^BTOIMSifcasteflHtT* 
fcfc. *JWt*J{t4i!tWi*tt6 0mAh/gTft 

[0054] 
[3*5] 





OnAh/g) 


Cms) | 




44 


1 2. 7 



£5 J: 9, -^^Hm^Srffl^Tt'Jf-^A-i^vfi 

a. jmmwfmmxvmm&comMzmti&z 

(mMM5) *X7T*£yit&mtlX. HETCPN 
cottb 0 izmv&X 0 *x*- h U >v h =3f H ( p 
PPET) *ffl^fcJjWH4H«Ml0W««J»fRfcraC. 

[00 5 5] ^D-^OPhU^^P^7r-tfy (7 

PPPETSr-^ALfc. LT-£j££ii£PPPE 
ion: 2.0.1.4 



(8) ^2000-30740 
13 14 
T, EC. DECfcil/L i B F< {%\l&&J3m) 

*ii\*wm<m&-v&& lt , m iz^rx ? ke 
c t b p PTBco^M^M : 5:i»#tsmjs?g$- 5mmmm 

Itz. ^ft^5l»>^m&?$mwm. L 
i P FeOttKtf 1 t/P/U v hfl'T* 0 . *'OD E C 

[ o o 5 6 1 ; a LT»»3*ifc#£*«s* (as 5 
1-55) owe, mmmi tmmizixmmmm* 



m 


EC 


PPPET 










(MIX) 


(m/s) 


(OS) 


5 1 


3 0 


0 


54 


4. 1 


5 2 


29. 5 


0. 5 


48 


10.4 


5 3 


27. 5 


2. 5 


47 


13. 5 


54 


25. 0 


5. 0 


3 2 


14. 1 


5 5 


22. 5 


7. 5 


1 5 


14. 2 



£6 J: 0. UM5 1-5 5»#*MW«fift£J8vtf;yf- 2085 1 5-5 0*«%«ttHF«!T^». **o*^7T-tfWt 
^AZftfSMIi, ^mfc^>f^;M*tt*i«J:t«tjl«tt« (PPPET) *o. 5-2. 5 fl»%tftfBBi*rC 



• strife. *<ommm6iz7F?t. ttz. ztih&m, 
wmtm^xmmi tmtzot^^~<m&a 
ti&umv. &mmz^xmmziffiM.m6iS:fi^ 
tz. lowrfrBTawm&zmeiziititxTFrt. 

**J, #«*«tDSBfcfctt*JMreitt3 5-7 5 mA 
h/gt^ot. 
[0057] 
[£6] 



(72)JM» mfi 5gft F*-A(##) 4H028 M38BA05 

«MSfB!fflteA*Br*^at*«iI41# 5H029 AJ02 AJ05 AJ12 AJ14 AK03 

tficO 1 ****a*ffl«t , *3H 339fl*i AL07 AM02 AM03 AM04 AM05 

AM07 BJ02 BJ03 BJ14 DJ08 
EJ11 HJ07 



1/9/2006, EAST Version: 2.0.1.4 



